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(57) KIVONAT 

A tatelmany tirgya eljdras az (V) £ltal£nos keplettel 
jellemezhetff, allergiaellenes hatisu 

amino-ftalid-izokinolinok 6s s6ik elffaiKtSsira - ahol 
Ri metil-, vagy etil-csoport, R 2 metoxi-csoport, 
R 3 -R 4 «R 5 = metoxi- vagy etoxi-csoport es mindig 
azonosak -, amely szerint az (I) £ItaI£nos kepletu 
izokinolin-szulfonsavas-natriums6t valamely alifts al- 
koholban egy trialkoxi-nitroftaliddal reagfiltatva (alte- 



li-karbonSt jelenl6t£ben) nyerik a (III) aitatenos kep- 
lettel jellemezheto nitro-ftalid-izokinolinokat,. majd 
ezeket alifas alkoholokban Raney-Ni kataliz^tor jelen- 
I6t6ben hidrazinhidnittal vagy egy alifts alkohol es 
egy gyGrds eter elegyben paltediumszen kataliz^tor 
jelenleteben ammbnium-formiattal redukdljdk. A ka- 
pott (IV) Sltalanos kepletfi amino-ftalid-izokinolinokat 
epimeriz^ljak 6s kfv£nt esetben s6va alakftj£k. 
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A talalmany targya uj eljaras farmako!6giailag aktiv 
amiho-ftaiid-izokinolinok 6s soik elSailftasara. 

Talalmanyunk az ■ (V) altalanos kepletu 
amino-ftalid-izokinolinok eloalHtasara vonatkozik, 
ahol Rj metil-, etil-, R 2 metoxi-csoport, 5 
R 3 »R 4 =R5 = metoxi- vagy etoxi-csoport 6s a harom 
mindig azonos. A talalmany szerinti eljaras az (V) 
altalanos keplettel jellemezheto vegyiiletek IRS-3'RS 
epimerjeinek eloal \\ tasara vonatk ozik . 

A talalmany vonatkozik az (V) altalanos kepletu ve- 1 0 
gyuletek szervetlen savakkal (mint HC1, HBr, HI, H 2 S0 4 , 
HN0 3 , H3PO4) alkotott s6ira, illetve szerves savakkal 
(mint ecetsav, fumarsav, citromsav, benzoesav, borkosav, 
maleirisav, tejsav) alkototl s6ira is. Az (V) altalanos kep- 
letu amino-ftalid-izokinolin-sz£rmaz6kokat es ezek so it a 15 
gyogyaszatban allergiaellenes keszitmenyek hat6anya- 
gakent hasznaljak. Hatasuk azon alapul, hogy gatoljak a 
hisztidindekarboxilaz enzimet, amely. katalizalja a hiszti- 
din-hisztamin-atalakulast. [Arzneimittel-Forschung/- 
Drug. Res. 20, (10) 1490-1496 (1970); Amzneimittel- 20 
Forschung/Drug. Res. 3d. (5) 822-825 (1986).] Ujabb 
vizsgalatok ramutattak az amino-ftalid-izokinolinok he- 
patoprotektiv aktivitasara. [Yuasa, S.; et. al. Nichyakuri- 
shi 1985, 85: 249; Umezu, K.; et. al.: Folica Pharmacol 
Jap. 1985,85: 185-192.] 25 
Nitro-ftalid-izokinolinok elo£lHtasa: 
A (III) altalanos kepletu nitro-ftalid-izokinolinok 
eldallitasa (II) altalanos kepletu trialkoxi-nitroftalidok- 
b61 az (I) altalanos kepletu vegyiiletekkel va!6 reagal- 
tatas reven tip ikus Robinson -kondenzacio. Ilyen tipusu 30 
reakci6t eloszor Robinson es Hope valositottak meg. 
[E. Hope and. R. Robinson: J. Chem. Soc. 105, 2085 
(1914)], amikor a kotarnin es a nitro-meconin 
kondenzaciojat vizsgalva kozel kvantitativ hozammal 
nyertek a-nitro-gnoscopint. 

A kondenzacio soran a (III) altalanos keplettel jelle- 
mezhettf yegyulet IRS-3'RS (A-mer) es IRS-3'SR 
(B-mer) epimerjei egyarant keletkeznek. 

A reakci6t altalaban alifas alkoholokban - metanol, 
etanol, propanol, butanol - vegzik 40-80 °C kozotti 40 
h6m6rsekleten, a reakci6ido 1-3 ora. Metanolban 
60 °C-on 2 6ra alatt jo. termelessel nyerhet6 az A- es 
B-rrier elegye (EP 152090), a termeles novelheto a 
reakcioelegy 10 oras forralasaval. (EP 0201359) eta- 
nolban, vizelvon6 szerk6nt Na 2 S0 4 -ot alkalmazva, N 2 
atmoszfera alatt 3 napos forralassal szint6n megoldot- 
tak a nitro-ftalid-izokinolinok eloalHtasat (Brit. 873, 
935; Ger. Of fen 1206909; Fr. i; 295, 309 CA. 57. 
16576b). Areakcio lejatszodik a trialkoxi-nitroftalidok 
6s a (I) altalanos k6plettel jellemzett vegyiilet kvaterner 
metojodidjanak metanoiban, K 2 C0 3 jelenlet6ben veg- 
zett melegtese r6ven is (EP 0 028 279). 

A kondenzaci6s reakcio soran a kotarnint, ill. a 
megfelelo izokinolin-szarmaz6kot 0,8-1,2-szeres, cel- 
szeruen 0,9-1 ,0-szeres m61aranyban alkalmazzak a 
trialkoxi-nitroftalidokra vonatkoztatva. A reakci6 kor- 
latai: magas hofokon a kotarnin bomlik; alacsony hofo- 
kon ,a reakcidsebesseg erteke kicsi; hosszabb reakcio- 
ido eseten a term6kben az A^mer arSnya novekszik.-de 
kisebb lesz a hozarh.. • 



Amino-ftalid-izokinolinok el6allitasa: 
A (III) altalanos kepletu nitro-ftalid-izokinolinok- 
bol kulonf61e redukcios m6dszerekkel el6allithat6k a 
(IV) altalanos keplettel jellemezheto amino-ftalid-izo- 
kinolin-szarmazekok. A redukcio megvalosithatd: 
SnCl 2 x2H 2 0/cc HCl-al ecetsavban (Brit. 873, 935; 
Ger. Offen 1 206909; Fr. 1, 295, 309 CA. 57. 16576b); 
acetonban Sn/HCI-al 35 °C-on (EP 152090; US- 
4684732; EP 0201359; JP 5944382); metanolban 
NaBH 4 -el CuS0 4 jelenleteben, (EP 0 161 499), metanol 
es 1 N NaOH elegy6ben CuS0 4 jelenlet6ben, NaBH 4 - 
el f (JP 61229880); fem-borohidridekkel metanolban 
az lb vagy a VIII. oszlop szarmaz6kaik jelenl6t6ben, . 
(JP 61233685 CA. 106. 84933z; JP 61 186388 CA. 
106. 18521n; JP 61, 152, 686 CA. 106. 18381s); 
NaBH 2 S 3 , ill. LiBH 4 -el (JP 61 186388 CA. 106. 
18 52 In); katalitikus hidrog6nezessel etanolban Raney- 
Ni katalizatorral 65 °C-on es 10 bar nyomason. 
Epimerizacio: 

Celja, hogy a redukci6 soran nyert (IV) altalanos 
kepletu amino-ftalid-izokinolinokb61, amelyek az A- 
mer 6s B-mer elegyei, a szamurikra hasznos, farmako^ 
16giailag aktiv A-mert nyerjiik (V). Az A-mer 6s B-mer 
elegy6t alifas alkoholokban alkali-hidroxidokkal kezel- 
ve az epimerizaci6 2-20 6ra alatt v6gbemegy. Alifas . . 
alkoholokk6nt metanolt, etanolt, propanolt vagy buta- 
nolt hasznalnak, az epimerizaci6t altalaban NaOH-al 
vagy KOH-al v6gzik. 

Az alkali-hidroxidot 2-5 tomeg%-ban alkalmaz- 
zak az amino-ftalid-izokinolinra vonatkoztatva, (EP 
0 161 499; EP 152090; EP 0201359, JP 61233685 
CA. 106, 84933z; JP 61 229880 CA. 106, 84932y). A 
reakcioelegy hofokat 50-80 °C kozott tartjak. Ezt tul- 
16pni nem c61szeru, men magasabb hofokon a bomlasi 
35 reakci6k kerulnek eloterbe. Az alifas alkoholt 3-20- 
szoros mennyisegben alkalmazzak az 
amino-ftalid-izokinolinok tomeg6re vonatkoztatva. 

Az eddigi modszerek hair any ai: a kondenzacios se- . 
besseg novelese erdekeben a h6m6rs6klet emel6se a 
kiindulasi anyag bomlasat is gyorsitja, ezert a kiterme- 
16s csokken, bar a magasabb h5mers6klet kedvez a 
farmakologiailag hatasos A epimer keletkezesenek. A 
hatas eredqjekent az A epimerre nezve ossztomegeben 
csokken a kihozatal. A redukcios lepes eddig ismert 
redukalo szerei dragak (b6rvegyuletek), az 6nos reduk- 
ci6 optimal is homerseklet6nek 6s oldoszer6nek megva- 
lasztasa megoldott, bar fgy is lassu. Az eddig ismerte- 
tett redukal6 szerek tovabbi hatranya, hogy olyan f6m- 
maradvannyal is szennyezik a term6ket, amely nek 
eltavolitasara a termeket tisztitani kell. A katalitikus 
hidrog6nez6s is femszennyezod6st visz be, amelyt61 a 
felhasznalas soran meg kell tisztitani a termeket. A 
naszcensz hidrog6nes redukci6 nem szelektiv, ami a 
kitermel6st rontja. A katalitikus hidrog6nez6s szelektiv 
ugyan, de 10 bar nyomason 6s 85 °C-on jatsz6dik le. 

A talalmanyunk szerinti eljaras azon az egyik felis- 
mer6sen alapul, hogy a hidrokotarnin- 1-szulfonsavas- 
natrium, illetve a megfelelo izokinolin : szarrnaz6k szul- . . . . 
fonsavas natriumsoja a trialkoxi-nitroftalidokkal k6z- 
60 vetlenul vihetS kondenzacios reakci6ba A kotarnin 
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tisztitasat uzemi m6retekben a hidrokotarnin-l-szul- 
fonsavas-natriumon keresztOI vegzik, [Beke D6nes, 
Martosne" Barczai Marietta: Magyar Kemiai Folyoirat 
52. (5) 159-162 (1956)]. A kotamin raktarozasat is 
ezen s6 formaj£ban oldjak meg, elkerulve tgy a kotar- 5 
nin-bazis bomlasat. A kondenzacios reakci6t alifas al- 
koholokban vegezzuk, 50-100 °C kozotti h6m6rs6kle- 
ten, ceMszerffen 70-80 °C kozCtti hdme>s6kleten. Az 
alkalmazhat6 alifas alkoholok: metanol, etanol, propa- 
nol, butanol. A reakciot egy alkalifem-karbon£t jelenle- 1 0 
t6ben - K 2 €0 3 vagy Na 2 C0 3 - vegezzuk. 

Atrialkoxi-nitroftalid 6s a hidrokotarnin-l-szulfon- 
savas-natrium mdlaranya 1:0,8-1,2 celszeruen 1:0,9- 
1,00. 

Az alifas alkoholt dltalaban 15-30, celszeruen 20- 15 
25-szoros mennyisegben alkalmazzuk a hidrokotarnin- 
1-szulfonsavas-natrium tSmegere vonatkoztatva. 

A (III) altalanos keplettel jellemezhetfl nitro-ftalid- 
izokinolinokb61 a (IV) altalanos kepletu amino-ftalid- 
izokirioiinok elfialHtasat megoldottuk alifas alkoholok- 20 
ban Raney-Ni katalizator jelenteteben hidrazinhidrattal, 
ill. alifas alkoholokban Pd/C katalizator jelenldtSben am- 
m6nium-formiattaI. Ez ut6bbi esetben az oldhat<3sagi vi- 
szonyolc javitasara gyurus 6tert alkalmaztunk. E k6t re- 
dukci6s m6dszer elSnye a hagyomanyosan alkalmazott 25 
mddszerekkel szemben az, hogy a termSkben nincsenek 
jelen a femszennyez5d6sek, amelyek az el6zo"leg bemu- 
tatott mddszerek nagy r&zendl elofordulnak. Tovtfbbi 
eltfnye a talalmanyunk szerinti eljarasnak az, hogy a re- 
dukci6 igen rdvid idd alatt Iejdtsz6dik. A Raney-Ni-hidr- 30 
azinhidratos m6dszern£I 15-20 perc alatt, a Pd/C-amm6- 
nium-formiatos mtidszerrel I 6ra alatt. 

Az epimerizaci6 a hagyomanyos lugos kezelgssel 
mind a kondenzacid, mind a redukci6 utan vegrehajthatG. 

Tatelmanyunkat a tovabbiakban p61d£kkal szemlel- 35 
tetjuk anelkul, hogy azokat a p61dakra.korlatoznank. 

Az olvadaspontokat Koffler-k6szul6ken hataroztuk 
meg, az adatok nem korrigaltak. A vegyOletek tisztasa- 
gat vekonyreteg-kromatografiasan vizsgaltuk. A vizs- 
galatokhoz Merck 5554 szilikagel 60 F254 foliakat 40 
hasznaltunk. Futtatoszerek; benzol-metanol: 8-2; klo- 
roform-metanol: 9-1; kloroform-aceton-dietilamin: 
5-4-1 (V/V). A PMR felvetelek BRUKER W200SY 
200 MHz-es k6sziil6ken keszuitek. A kdmiai eltoloda- 
sokat ppm-egysegben adjuk meg. A tflmegspektrumok 45 
VG-7035 (GC-MS-DS) keszuleken, elektronQtkoze- 
ses ionizaci6s m6dszerrel keszuitek. A tdmegszamok 
utan zar6jelben a relativ intenzitasok szerepelnek. 

Pelddk: 50 
1 . 2-metil-6J-merilendioxi-8*metoxi-I -[4,5,6-tri- 
etoxi-7-nitro-fialMil-(3 )]-/£, 3, 4-tetrahidro^ 
lin 

5 g 7-nitro-4,5,6-trietoxi-ftalidot (16 mm61), 5,2 g 
hidrokotarnin-l-szulfonsavas-natriumot (16 rnnidl) es 55 
2,65 g.kdlium-karbonatot 160 ml metanolban 80 °C-os 
olajfurdon 4 6rat kevertetunk. Az oldatot hagyjuk le- 
hfllni, majd 96 ml desztillalt vizet adunk be. A kivalt 
anyagot szurjQk, kevds hideg metanollal mossuk. Ki- 
termetes: 5,28 g (62%), Op. 149-150 °C. 60 



'H-NMR (CDCI3): 1,29-1,67 m (Ctf,CH 2 0-4,5,6; 

\ 

9H); 2,08 s (N-CH 3 ; 3H); 2,32-3,08 m (3,4-helyze- 
/ 

tflf -CH 2 ; 4H); 4,09 s (-OCH 3 , 3H); 4,02-4,47 m 
(4,5,6-helyzetu CH 3 C7/ 2 0-; 6H); 4,53 d (1-helyze- 
. H II 
tu -CH-; IH); 5,67 d (3-helyzetu -CH-; 1H); 
5,89 dd (-OCH 2 0-; 2H); 6,47 s (5-helyzettf -CH-; 
IH). || 
MS (EI-70eV) m/e 530 (M + ; 6); 137 (100) 

2. 2-metil-6 t 7-metilendioxi-8-meioxi-} -[4,5,6-trimeu 
oxi'7-nitm-ftalidU-(3)]-l^ t 3,4-tetrahidroizokinoUn 
4,30 g 7-nitro-4,5,6-trimetoxi-ftalidot (16 mmol), 

5,2 g hidrokotamin-l-szulfonsavas-natriumot 
(16 mm61) es 2,65 g kalium-karbonatot 160 ml meta- 
nolban 80 °C-on 4 6rat kevertetQnk. 

A reakcioelegy feldolgozasa azonos az 1. p61d£ban 
leirtakkal. Kitermeles: 4,45 g (57%); Op. 191 °C. 
\ 

l H-NMR (CDCI3): 2,12 s (N-CH 3 ; 3H); 2,38-3,10 m 
/ 

(3,4-heIyzetu -CH^; 4H); 4,00 s (-OCH 3 ; 3H); 
4,03 s (-OCH 3 ; 3H); 4,10 s (-OCH 3 ; 3H); 4,14 s 
(-OCH 3 ; 3H); 4,48 d (1-CH; IH); 5,72 d (3-CH; 

II II 

IH); 5,92 dd (OOT 2 G-; 2H); 6,47 s (5-CH; IH); 

II 

MS (EI-70eV) m/e 488 (M + ; 12); 269 (100) 

3. 2-rnetil'6J'metiUndioxi-8'metoxi'l'[4 t 5 f 6'tri- 
etoxi'l-amino-ftalidil^J-l^^A-tetrahid- 
roizokinolin 

4,24 g 2-metil-6,7-metil6ndioxi-8-metoxi-l-[44,6- 
trietoxi-7-nitro-ftalidil-(3)>l,2,3,4-tetrahidroizokino- 
lint (8 mm61) hozzaadunk 0,424 g Raney-Ni-t tartal- 
maz6 95 ml metanolhoz. Jeges vizes hatds kozben be- 
csepegtetjuk 1,95 ml hidrazinhidrat (40 mm61) 95 ml 
metanolos oldatat A beadagolas befejezese utan a 
reakcioelegyet 15-20 percen keresztul forraljuk. A 
rendszerWfl a katalizitort forr6n kiszCfrjuk, keves meta- 
nollal mossuk. Az oldatot 2-3 oran at m61yhut5ben 
tartjuk. A kivalt kristaiyos anyagot szCrjuk. Kitermel6s: 
3,16 g (79%); Op. 182-183 °C. 
l H-NMR (CDCi 3 ): 1,33-1^2 m (4^,6-helyzetC 
\ 

C// ? CH 2 0; 9H); 2,14 s (N-CH 3 ; 3H); 2,34-3,13 m 
/ 

(3,4-helyzetu -CH^; 4H); 4,08 s (-OCH 3 ; 3H); 
3,96-4,36 m (4,5,6-helyzetu CH 3 C7/ 2 0-; 6H); 
4,54 d (1-CH; IH); 5,04 s (-NH 2 ; 2H); 5,60 d (3- 

CH; IH); 5,90 dd (-OC// 2 0- ; 2H); 6,37 s (5-CH; 

II II 
IH); 

MS (EI-70eV) m/e 500 (M + ; 2); 220 (100) 

4. 2-metil-6, 7-metilendioxi-8-metoxi-J -[4,5,6- 
trimetoxi-7-amino-ftalidil-(3)]-l t 2,3,4- 
tetrahidroizokinolin 

3,90 g 2-metiN6,7-metil6ndioxi-8-metoxi-l-[4,5,6- 
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tr i met ox i -7 -n itro- f ta lid i 1 -( 3 ) ] - 1,2,3,4-letrahidroizokino- 
lint (8 mm6I) hozzfladunk 0,39 g Raney Ni-t tartalma- 
zo 95 ml metanolhoz. Jeges vizes huies kozben becse- 
pegtetjuk 1,95 ml hidrazinhidrat (40 mmol) 95 ml me- 
tanolos oldatat. A beadagulas befejez6se utan a 
reakci6elegyet 15-20- percig Forraljuk. A feldoigozas 
' azonos a 3. peldaban lelriakkal. 
Kitermeles; 3,07 g (84%); Op. 192-193 °C. 

\ 

'H-NMR (CDC1 3 ): 2,1 8.s (N-CH 3 ; 3H); 2,41-3,18 m 

/ ' 

(3,4-helyzetd -CH 2 -; 4H); 3,86 s (-OCH 3 ; 3H); 
3,94 s (-OCH 3 ; 3H); 4,00 s (-OCH 3 ; 3H); 4,10 s 
.(-QCH 3 ; 3H); 4,54 d (1-CH; IH); 5,07 s (-NH 2 ; 
II 

2H); 5,66 d (3-CH; 1 H); 5,92 dd (-0O/,0-; 2H); 
. II 

6,36s(5-CH; IH); 
H 

MS (EI-70eV) m/e 458 (M + ; 15); 238 (100) 

5. 2-meril-6,7-metilcndioxi-8-metoxi- 1 - [4,5,6- tri- 
etoxi-7-amino-ftalidil-(3)l- 1 ,2,3,4-tetrahid- 
roizokindlin 

2,65 g 2-metil-6,7-metiIendioxi-8-metoxi-l -[4,5,6- 
. trietoxi-7-nilro-ftalidil-(3)]- 1 ,2,3,4-tetrahidroizokinolin 
(5 mm61) 20 ml szantott tetrahidrofuianos oldatat hoz- 
zaadjuk 0,265 g Pd/C 6s 20 ml absz. metanol szuszpen- 
ziojahoz. Inert atmoszfera alatt (N 2 ) tobb reszletben 
. beadagolunk 1,57 g jol elporitott vizmemes ammoni- 
umformiatot (25 mm61). A reakcioelegyet 35 °C-on ke- 
vertetjiik egy 6ran at. A reakcioelegybol a kataiizatort 
kiszurjuk, a szurletet csokkentett nyomason szarazra 
paroljuk. A maradekhoz 25 ml desztillalt vizet adunk, a 
termeket 3x10 ml kloroformmal extrahaljuk, a kloro- 
formos oldatot . Na 2 C0 4 folott szaritjuk, beparoijuk 
csokkentett nyoma\son. A kapott vilagossarga olajat 
5 ml metanollal eldorzsoljuk. A termeket szurjuk. Ki- 
termeles: 1,5 g (60%); Op. 183 °C. 

6. 2-etil-6,7-mcrilendioxi-S-met()xi-J-[4j 
etoxi-7-nitro-ftali<IH-(3jlr ! ,2,3,4-terrahidmkinolin 
5,0 g 7-nitro-trieloxi-fiaIidot (16 mmol), 5,4 g 2- 

etil-6,7-metilendioxi-8-meioxi- 1 -szulfonsavas-natriu- 
mot (16 mm61) es 2,65 g kalium-karbonatot 160 ml 
metanolban 80 °C-os olajfurdon 4 orat keverteti'mk. Az 
oldatot beparoijuk, 100 ml desztillalt vizben szuszpen- 
daljuk, kloroformmal extrahaljuk. A kloroformot csok- 
kentett nyomason desztillaljuk. A maradek 7,2 g saiga 
olaj. Kitermeles: 7,2 g (82%). 

/ 

l H-NMR (CDCI3): U 0-1,20 m(Ctf,CH 2 N;3H); 

\ 

1,32-1,60 m (4,5,6-helyzetu. -Ctf,CH 2 0; 9H); 
.2,28-3,15 m (3,4-helyzetu -CH 2 ;' 4H); 4.12 s 
.(-OCH 3 ; 3H); 4.00-4,38. m (4,5,6-helyzetu- 

CH 3 C//,0; 6H); 4,50 d (1-CH; IH); 5,69 d (3-CH; 

..- • ,•" • :n II 

. . 1H);.5,87 dd (-OCH 2 0- 2H); 6,49 s (5-GH; IH)" 



MS (EI-70eV) m/e 544 (M + ; 3); 137 (100) 

7 . 2-etil-6, 7-meulendiQxi : 8-metoxi- 1 -[4,5, 6-trietoxi- 
7-amino-ftalidil- (3)] -J ,2,3 ,4-tetrahidroizokinolin 
4,35 g 2-etil-6,7-metilendioxi-8-metoxi-l -[4,5,6- 

5 trietoxi-7-nitro-ftalidil-(3)]- 1 ,2,3,4-tetrahidroizokino- 
lint (8 mm6!) hozzaadunk 0,424 g Raney-Ni-t tartal- 
mazo 95 ml metanolhoz. 

Jeges vizes hutes kozben becsepegtetunk 1,95 ml 
hidrazinhidrat (40 mmol) 95 ml metanolos oldatat. A 

10 feldoigozas azonos a 3. peldaban leirtakkal. Kiterme- 
les: 3,5 g (85%); Op.: 157-159 °C. 

/ 

'H-NMR (CDCI3): 1,15-1,22 m {CH S CH 2 N\ 3H); 

\ 

15 1,35-1,48 m (4,5,6-helyzetu -CH 3 CH 2 0-; 9H); 
2,28-3,05 m (3,4-helyzetu -CH2-; 4H); 4,10 s 
(-OCH3; 3H); 3,80-4,15 m (4,5,6-helyzetu 
-CH 3 CH 2 0; 6H); 4,50 d (1-CH; IH); 5,0 s (-NH 2 ; 
II 

20 

2H); 5,60 d (3-CH; IH); 5,94 dd (-OCH 2 ; 2H); . 
II 

6,45s(5-CH; IH). 
25 II 

MS (EI-70e V) m/e 5 1 4 (M + ; 4); 200 ( 1 00) 

8 . 2-metil-6 t 7-nietilendioxi-8-metoxi-J-[4,5 t 6- 
!rietoxi-7-nitro-ftalidil-(3)l -1,2,3 ,4-tetrahid- 
roizokinolin ( J RS-3 ' SR) epimerizdcio ja 

30 3,9 g 2-metil-6 t 7-metil^ndioxi-8-metoxi-l-[4,5,6- 
trietoxi-7-nitro-ftalidil-(3)]-l,2,3,4-tetrahidroizokinblin 
[IRS-3'SR; Op.: 147-150 °C; Rf=0,29 benzol-meta- 
nol 8 : 2 (v/v)], 0,90 g NaOH €s 40 ml metanol elegy& 
60 °C-on 6 oran at kevertetjuk. HutjQk, szurjiik, 3,7 g 
35 (94%) termeket nyerunk, amely az IRS-3'RS epimen 
Op. : 146-149 °C, Rf=0,66 . [benzol-metanol 8:2 
(v/v)] 

'H-NMR (CDCI3): 1,3-1,5 m (O/,CH 2 0-; 9H); 
\ 

40 2,08 s (N-CH 3 ; 3H); 2,3-3,1 m (3,4-helyzetu 

/ : • 

-CH 2 -; 4H); 4,10 s (-OCH,, 3H); 4,1-4,4 m 
(-CH 3 CW 2 0-; 6H); 4,53 d ( I -CH-; 1 H); 5,66 d (3- 

II 

45 

CH-; IH); 5,66 dd (-OCH 2 0-; 2H); 6,32 s (5- 
II 



CH-;IH). 
.50 II 

MS (EI-70eV) m/e 530 (M + ; 3); 220 (100) 
9. 2 -metil-6,7-metilendioxi-8-mctoxi-l -[4,5,6-trietoxi- 
7'amino-flalidU'(3)J-1 ,2,3,4-tetrahidroizokinolin 
55 (IRS^'SR) epimerizdcioja 

1,86 g 2-metil-6,7-metil6ndioxi-8-metoxi- 1 -[4,5,6- 
trietoxi-7-amino-ftalidil-(3)]-l,2,3,4-tetrahidroizokino- 
. lin [IRS-3'SR; Op 96-97 °C, CRf«0,35 benzol-me- 
:! : tanol 8 2 (v/.v)], 0^45 g NaOH 6s 20- ml metanpl. eie- 
60 .;gy6t.6p.°C-6n 8 6rin .^t IcevertetjQk; HutjukV szCfrjdk. . ;. 
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Op.: 184-185 °C, Rf. = 0,62 (benzol-metanol 8 : 2 v/v). 
A nyert terntek 1,69 g (90%), az IRS-3'RS epimer. 
] H-NMR (CDC1 3 ): 1,30-1,50 m (C//jCH 2 0-; 9H); 

\ 

2,3-3,1 m (3,4-helyzetu* -CH 2 ; 4H); 2,15 s (NCH 3 ; 5 

/ 

3H); 3,9-4,3 m (CH.CHjO-; 6H); 4,05 s (-OCH 3 ; 
3H); 4,54 d (1-CH; 1H); 5,58 d (3-CH; 1H); 
II II 

10 

5,82 dd (-OC// 2 0-; 2H); 5,05 s (-NH 2 ; 2H) 
MS (EI-70eV) m/e 500 (M + ; 2); 220 (100) 

SZAB ADALMI IGENYPONTOK 

15 

1. Eljaras az (V) altalanos k6plettel jellemezhet6 
amino-ftalid-izokinolinok el6a!litasara - ahol R, jelen- 
tese metil- vagy etilcsoport, R 2 jelentese metoxicso- 
port, R 3 , R 4 , R 5 jelentese metoxi- vagy etoxicsoport 6s 
mind a harom mindig azonos jelentestf - a (III) altala- 20 
nos k£pletu* vegyuletek redukci6ja titjan, azzal jelle- 
mezve, hogy a (III) altalanos k6pletfl vegyQlet 
elGallitasahoz egy (I) altalanos kepletu - a tepletben 

R { 6s R 2 jelentese a fend - izokinolin-szarmaz6kot 
alkaimazunk kiindulasi anyagk6nt, melyet valamely 25 
alifas alkoholban egy trial koxi-nitroftaliddal reagalta- 
tunk, majd ezt kovetffen a kapott (III) altalanos k6plet- 
tel jellemezhetS nitro-ftalidrizokinolint 

a) alifas alkoholban Raney-Ni-katalizator jelenteteben 
hidrazinhidrattal forralva, vagy 30 

b) egy alifas alkohol 6s gyurfls 6ter elegy6ben palladi- 
um-sz6n-katalizator jelenteteben amm6nium-for- 
miattal redukaljuk 6s a kapott (IV) altalanos kepletu 
amino-ftalid-izokinolinokat epimeriz^Ijuk 6s kivant 
esetben s6va alakhjuk. * 35 

2. Az 1. ig6nypont szerinti eljaras, azzal jellemezve, 
hogy a (E) altalanos k6pletff trialkoxi-nitroftalidokat - 



ahol R 3 , R 4 6s R 5 jelentese a fenti - (I) altalanos 
kepletu - ahol Rj 6s R 2 jelentese a fenti - izokinolin 
szarmaz6kokkal 1:0,8-1,2 celszertfen 1:0,9-1,00 
m61aranyban reagaltatjuk alifds alkoholokban alkali 
karbonatok jelenteteben. 

3. Az 1. igenypont szerinti eljaras, azzal jellemezve, 
hogy a kondenzaci6s reakciot 50-100 °C-on, celszeru- 
en 70-80 °C-on hajtjuk vegre. 

4. Az 1. igenypont szerinti a) redukci6s eljaras, 
azzal jellemezve, hogy a Raney-Ni-katalizatort a (IE) 
altalanos k6pletff nitro-ftalid-izokinolinok t6meg6re 
vonatkoztatva 6-14, c6Iszerflen 8-12%-nyi mennyi- 
s6gben, a hidrazinhidratot a (EI) altalanos kepletfi" nit- 
ro-ftalid-izokinolinokra vonatkoztatva 1 : 3,0-8,0, c61- 
szertfen 1 : 4,0-6,0 m6Iaranyban alkalmazzuk. 

5. Az 1. igenypont szerinti a) redukci6s eljaras, 
azzal jellemezve, hogy a redukci6t 40-80 °C, c61szertf- 
en 50-70 °C hffm6rs6kleten v6gezziik. 

6. Az 1. igdnypont szerinti b) redukci6s eljaras, 
azzal jellemezve, hogy a redukciot palladiumszen kata- 
lizator jelenteteben ammtfnium-formiattal vegezzuk 6s 
az oldhat6sagi viszonyok javitasara gyflrtfs 6tereket 
alkaimazunk az alifas. alkohol - celszeruen metanol - 
terfogatara vonatkoztatva 1 : 0,7-1,3 c61szeruen 1 : 0,9- 
1,1 aranyban. 

7. Az 1. ig6nypont szerinti b) redukci6s eljaras, 
azzal jellemezve, hogy a pal1adium-sz6n-katalizatort a 
(ni) altalanos k6pletff nitro-ftal id- izokinolin -szarma- 
z6k t6meg6re vonatkoztatva 6-14, c6lszeruen 8-12%- 
nyi mennyis6gben, az amm6nium-formiatot a (IE) alta- 
lanos k6pletu nitro-ftalid-izokinoIin-szarmaz6kra vo- 
natkoztatva 3-10-szeres, c6Iszeruen 
5-6-szoros m61feleslegben alkalmazzuk. 

8. Az I. ig6nypont szerinti b) redukcitfs eljaras, 
azzal jellemezve, hogy a redukci6t 20-50 °C, celszeru- 
en 30-40 °C htfmersekieten vegezzuk. 
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The subject of the present invention is a novel process for preparing pharmacologically active 
aminophthalide isoquinolines and their salts. 

Our invention pertains to the preparation of the aminophthalide isoquinolines according to 
general formula (V), in which 1^ denotes a methyl or ethyl group, R 2 a methoxy group, R 3 = R 4 
= R 5 = a methoxy or ethoxy group and R 3 , R 4 and R 5 are always identical. The process 
according to the present invention pertains to the preparation of the 1RS-3'RS epimers of the 
compounds according to general formula (V). 

The present invention also pertains to the salts of the compounds according to general 
formula (V) with organic acids (such as HC1, HBr, HI, H 2 S0 4 , HN0 3 , H 3 P0 4 ) and with organic 
acids (such as acetic acid, fumaric acid, citric acid, benzoic acid, tartaric acid, maleic acid, lactic 
acid). The aminophthalide isoquinoline derivatives according to general formula (V) and their 
salts are used in therapy as active ingredients of antiallergic preparations. Their action is based 
on the fact that they inhibit the enzyme histidine carboxylase, which catalyzes the histidine- 
histamine conversion [Arzneimittel-Forschung/Drug Res., Vol. 20 (10), 1490-1496 (1970); 
Arzneimittel-Forschung/Drug Res., Vol. 36 (5), 822-825 (1986).] More recent studies indicated 
the hepatoprotective activity of the aminophthalide isoquinolines [Yuasa, S. et al., Nichyakurishi, 
1985, 85: 249; Umezu, K. et al., Folia Pharmacol Jap., 1985, 85: 185-192.] 

Preparation of nitrophthalide isoquinolines: 

The preparation of the nitrophthalide isoquinolines according to general formula (HI) 
from trialkoxynitrophthalides according to general formula (II) by reacting with the compounds 
according to general formula (I) is a typical Robinson condensation. A reaction of this type was 
first carried out by Robinson and Hope [E. Hope and R. Robinson, J. Chem. Soc, 105, 2085 
(1914)], when they obtained a-nitrognoscopine at a nearly quantitative yield in a study of the 
condensation of cotarnine and nitromeconin. 

Both the 1RS-3'RS (A-mer) and the IRS-3'SR (B-mer) epimers of the compound 
according to general formula (HI) are formed in the course of the condensation. 

The reaction is carried out, in general, in aliphatic alcohols, such as methyl alcohol, ethyl 
alcohol, propyl alcohol and butyl alcohol, at a temperature between 40°C and 80°C, the reaction 
time being 1-3 hours. The mixture of the A-mer and B-mer can be obtained at a good yield in 2 
hours at 60°C in methyl alcohol (EP 152 090), and the yield can be increased by boiling the 
reaction mixture for 10 hours (EP 0 201 359) in ethyl alcohol, using Na 2 S0 4 as the dehydrating 
agent, and the preparation of the nitrophthalide isoquinolines was also achieved by boiling for 3 
days under an N 2 atmosphere (British Patent No. 873,935; German Offenlegungsschrift No. 1 
206 909; French Patent No. 1,295,309, Chem. Abstracts, Vol. 57, 16576b). The reaction also 
takes place by heating the trialkoxynitrophthalides and the quaternary methoiodides of the 
compound according to general formula (I) in methyl alcohol in the presence of K 2 C0 3 (EP 0 
028 279). 

The cotarnine or the corresponding isoquinoline derivative is used in the condensation 
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reaction at a 0.8-1.2-fold and preferably 0.9-1.0-fold molar ratio relative to the 
trialkoxynitrophthalides. The limits of the reaction are the following: Cotarnine decomposes at 
high temperature; the reaction rate is low at low temperature; and the percentage of the A-mer 
increases in the case of a longer reaction time, but the yield will be lower. 

Preparation of aminophthalide isoquinolines: 

The aminophthalide isoquinoline derivatives can be prepared from the nitrophthalide 
isoquinolines according to general formula (III) according to various reduction methods. The 
reduction can be carried out with SnCl 2 x 2H 2 0/conc. HC1 in acetic acid (British Patent No. 
873,935; German Offenlegungsschrift No. 1 206 909; French Patent No. 1,295,309, Chem. 
Abstracts, Vol. 57, 16576b); in acetone with Sn/HCl at 35°C (EP 152 090; US 4 684 732; EP 0. 
201 359; JP 5 944 382); in methyl alcohol with NaBH 4 in the presence of CuS0 4 (EP 0 161 
499); in a mixture of methyl alcohol and 1-N NaOH in the presence of CuS0 4 with NaBH 4 (JP 
61 229 880); with metal borohydrides in methyl alcohol in the presence of derivatives of 
elements of columns lb or Vm [of the Periodic Table - Tr.] (JP 61 233 685, Chem. Abstracts, 
Vol. 106, 84933z; JP 61 186 388, Chem. Abstracts, Vol. 106, 18521n; JP 61 152 686, Chem. 
Abstracts, Vol. 106, 18381s); with NaBH 2 S 3 or LiBH 4 (JP 61 186 388, Chem. Abstracts, Vol. 
106, 18521n); and by catalytic hydrogenation in ethyl alcohol with Raney Ni catalyst at 65°C 
and under a pressure of 10 bar. 

Epimerization: 

Its purpose is to obtain the pharmacologically active A-mer (V), which is useful to us, 
from the aminophthalide isoquinolines according to general formula (IV), which are mixtures of 
the A-mer and B-mer. By treating the mixture of the A-mer and B-mer in aliphatic alcohols 
with alkali hydroxides, the epimerization is complete in 2-20 hours. Methyl alcohol, ethyl 
alcohol, propyl alcohol or butyl alcohol are used as the aliphatic alcohols, and the epimerization 
is carried out, in general, with NaOH or KOH. 

The alkali hydroxide is used in an amount of 2-5 wt.% relative to the aminophthalide 
isoquinolines (EP 0 161 499; EP 152 090; EP 0 201 359, JP 61 233 685, Chem. Abstracts, Vol. 
106, 84933z; JP 61 229 880, Chem. Abstracts, Vol. 106, 84932y). The temperature of the 
reaction mixture is maintained between 50°C and 80°C. This should not be exceeded, because 
the decomposition reactions become predominant at higher temperatures. The aliphatic alcohol 
is used in a 3-20-fold quantity relative to the weight of the aminophthalide isoquinolines. 

Drawbacks of the prior-art methods: An increase in the temperature to increase the rate 
of condensation also accelerates the decomposition of the starting substance, and the yield will 
therefore decrease, even though a higher temperature is favorable for the formation of the 
pharmacologically active A epimer. As a result of this effect, the yield decreases in terms of the 
total weight of the A epimer. The hitherto known reducing agents for the reduction step are 
expensive (boron compounds), and while the selection of the optimal temperature and solvent for 
the reduction with tin has been solved, this reduction is still slow. Another drawback of the 
reducing agents described so far is that they also contaminate the product with a metal residue 
which requires the purification of the product for their removal. The catalytic hydrogenation 
also introduces a metal impurity, which will have to be removed from the product in the course 
of utilization. The reduction with native hydrogen is not selective, which reduces the yield. 
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Even though the catalytic hydrogenation is selective, it takes place under a pressure of 10 bar 
and at 85°C. 

The process according to the present invention is based on the discovery that sodium 
hydrocotarnine 1-sulfonate or the sodium sulfonate of the corresponding isoquinoline derivative 
can be subjected directly to condensation reaction with the trialkoxynitrophthalides. Cotarnine is 
purified on an industrial scale via the sodium hydrocotarnine 1-sulfonate [Beke, Denes, Martosne 
Barczai, Marietta: Magyar Kemiai Folyoirat, Vol. 62 (5), 159-162 (1956)]. Cotarnine is also 
stored in the form of this salt, thus avoiding the decomposition of the cotarnine base. The 
condensation reaction is carried out in aliphatic alcohols at a temperature between 50°C and 
100°C, preferably at a temperature between 70°C and 80°C. The suitable aliphatic alcohols are 
methyl alcohol, ethyl alcohol, propyl alcohol, and butyl alcohol. The reaction is carried out in 
the presence of an alkali metal carbonate, such as K 2 C0 3 or Na 2 C0 3 . 

The molar ratio of trialkoxynitrophthalide to sodium hydrocotarnine 1-sulfonate is 1:0.8- 
1.2 and preferably 1:0.9-1.00. 

The aliphatic alcohol is used in a 15-20-fold and preferably 20-25-fold quantity relative 
to the weight of the sodium hydrocotarnine 1-sulfonate. 

We solved the preparation of the aminophthalide isoquinolines according to general 
formula (IV) from the nitrophthalide isoquinolines according to general formula (III) with 
hydrazine hydrate in aliphatic alcohols in the presence of Raney Ni catalyst, or with ammonium 
formate in aliphatic alcohols in the presence of Pd/C catalyst. We used a cyclic ether in the 
latter case to improve the solubility conditions. The advantage of these two reduction methods 
compared with the methods used conventionally is that metal impurities, which occur with the 
majority of the above-described methods, are not present in the product. Another advantage of 
the process according to the present invention is that the reduction takes place in a very short 
time: In 15-20 minutes with the Raney Ni-hydrazine hydrate method and in 1 hour with the 
Pd/C-ammonium formate method. 

The epimerization may be carried out by the conventional alkaline treatment after both 
the condensation and the reduction. 

The present invention will be illustrated below by examples without limiting it to the 
example. 

The melting points were determined in a Koffler apparatus, and the data are uncorrected. 
The purity of the compounds was checked by thin-layer chromatography. Merck 5554 silica gel 
60 F 254 films were used for the analyses. Solvent system: Benzene-methyl alcohol 8:2; 
chloroform-methyl alcohol 9:1; chloroform-acetone-diethylamine 5:4:1 (v/v). The PMR 
[paramagnetic resonance - Tr.] recordings were performed on a BRUKER W200SY 200-MHz 
instrument. The chemical shifts are stated in ppm units. The mass spectra were recorded on a 
VG-7035 (GC-MS-DS) instrument according to the electron impact ionization method. The 
relative intensities are shown in parentheses after the mass numbers. 

[.»] 
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8. Epimerization of 2-methyl-6,7-methylenedioxy-8-methoxy-l-[4,5,6-triethoxy-7- 
nitrophthalidyl-(3) ]-l,2,3,4-tetrahydroisoquinoline (1RS-3 'SR) 

A mixture of 3.9 g of 2-methyl-6,7-methylenedioxy-8-methoxy-l-[4,5,6-triethoxy-7- 
nitrophthalidyl-(3)]-l,2,3,4-tetrahydrosisoquinoline [IRS-3'SR; mp. 147-150°C; Rf = 0.29 in 
benzene-methyl alcohol 8:2 (v/v)], 0.90 g of NaOH and 40 mL of methyl alcohol is stirred for 6 
hours at 60°C. The mixture is cooled, filtered, and 3.7 g (94%) of product, which is the 1RS- 
3'RS epimer, are obtained. Mp.: 146-149°C, Rf = 0.66 [in benzene-methyl alcohol 8:2 (v/v)] 

'H-NMR (CDC1 3 ): 1.3-1.5 m (O/ 3 CH 2 -0-; 9H); 

\ 

2.08 s (N-CH 3 ; 3H); 2.3-3.1 m (-CH 2 - at position 3,4; 4H); 4.10 s (-OCH 3 , 3H); 
/ 

4.1-4.4 m (-CH 3 Ctf 2 0-; 6H); 4.53 d (1-CH-; 1H); 5.66 d (3-CH-; 1H); 5.66 dd 

II II 

(-OCH 2 0-; 2H); 6.32 s (5-CH-; 1H). 

II 



MS (EI-70 eV) m/e 530 (M + ; 3); 220 (100). 

9. Epimerization of 2-Methyl-6,7-methylenedioxy-8-methoxy-l-[4,5,6-triethoxy-7" 
aminophthalidyl- (3) ]• 1,2,3, 4-tetrahydroisoquinoline (1RS-3 'SR) 

A mixture of 1.86 g of 2-methyl-6,7-mehylenedioxy-8-methoxy-l-[4,5,6-triethoxy-7- 
aminophthalidyl-(3)]-l,2,3,4-tetrahydroisoquinoline [1RS-3'SR; mp.: 96-97°C; CRf = 0.35 in 
benzene-methyl alcohol 8:2 (v/v)], 0.45 g of NaOH and 20 mL of methyl alcohol is stirred for 8 
hours at 60°C. The mixture is cooled and filtered. 

Mp.: 184-185°C; Rf = 0.62 (in benzene-methyl alcohol 8:2 v/v). The product obtained is 1.69 g 

(90%) of 1RS-3'RS epimer. 

'H-NMR (CDC1 3 ): 1.30-1.50 m (CH 3 CH 2 0-; 9H); 

\ 

2.3-3.1 m (-CH 2 at position 3,4; 4H); 2.15 s (NCH 3 ; 3H); 3.9-4.3 m 

/ 

(CH 3 CH 2 0-; 6H); 4.05 (-OCH 3 -; 3H); 4.54 d (1-CH; 1H); 5.58 d (3-CH; 1H); 

II II 

5.82 dd (-OCtf 2 0-; 2H); 5.05 s (-NH 2 ; 2H). 
MS (EI-70 eV) m/e 500 (M + ; 2); 220 (100). 
[-] 
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